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Abstract 
Effect of ultrasonic treatment on the 
oxidation kinetics and microstructure of 
Fe80Cr20 alloy is investigated. Metallic 
material has many advantages especially 
for manufacturing of Solid Oxide Fuel 
Cell (SOFC) interconnect. The aim of this 
study is to improve the surface 
morphology and oxidation resistance of 
the Fe80Cr20 alloy powder as a raw 
material. Ultrasonic technique "is very 
promise technology and not yet fully 
explored. The FesoCrzo material was 
treated by ultrasonic technique (UT) at 
various times of 3.5 h, 4.5 h, 5 h and 
followed by cold compaction with force of 
13 Newton. The oxidation test was carried 
out using tube hrnace under argon gas 
environment with 5 cycles, which has 
been considered. It was found that the UT 
has improved the surface morphology of 
the material effectively. The ultrasonic 
treatments lead to a better consolidation of 
specimen if compared with a raw material. 
It was revealed that the good interparticle 
bonding when experimented with 
ultrasonic treatment at 4.5 h. In the 
oxidation test, the lowest mass gain of 68 
mg/cm2 was found at the oxidation time of 
100 h. Meanwhile, the lowest parabolic 
rate constant of 6.8198 x 10-l4 g2cm-4s-1 
was revealed when ultrasonic for 4.5 h 
sample. 
Introduction 
Metallic has availability in terms of 
manufacture interconnect for SOFC since 
can improve the properties easily, low 
cost and high thermal conductivity [l-51. 
Oxidation kinetics of the metallic material 
is most interest to explore. Oxidation 
kinetics of the FeCr alloy has been studied 
by researches [l-71. Higher oxidation 
kinetics is shown by lower parabolic rate 
constant which can be calculated as 
consider. Several studies not yet achieve 
the require or ideal parabolic rate constani 
[3,5,8,9]. Therefore, several modifications 
in order to obtain the suitable SOFC 
interconnect material is required [8]. 
According to [3] that oxidation kinetic 
process has been carried out successfully. 
Study using longer ultrasonic time is 
much more limited. This research, the 
FeCr alloy will be treated by higher 
ultrasonic frequency and longer ultrasonic 
time. 
Experimental Method 
Material research consists of Fe and Cr 
powder. The FesoCrzo powder was treated 
by ultrasonic technique and followed by 
consolidation process. Oxidation kinetics 
test was conducted using tube furnace at 
temperature of 1000 OC. The 
characterization was carried out using 
SEM and XRD. 
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microstructure, ultrasonic bath, 
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Result and Discussion resistance up to 6.819 g2cm-4s-1 x10-14 and 
most interparticle bonding between a 
Surface Morphology and Crystallite particle. 
Size 
The treated samples are generating a good References 
surface morphology and good interparticle [I] Khaerudini D. S., D. Sebayang, S. 
bonding which are compared with raw Mahzan and P. Untoro. (2012). 
material. Corrosion Enaineerina. Science 
[21 
Interparticle 
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Fig. 3:Surface morphology of (a) UB 0 h; 
(b) UB 3.5 h; (c) 4.5 h and (d) UB 5 h 
Smallest crystallite size is located at 
ultrasonic treatment for 4.5 hours. The 
strain is relatively increased of treated 
samples as the crystallite size decreased. 
Oxidation Resistance 
The highest of oxidation kinetic as shown 
by lowest mass gain is located at UT 4.5 
h. 
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Fig. 4:Mass gain as function of oxidation 
- time for all the specimens during 
oxidation 
The oxidation resistance of treated 
samples was increased as the mass gain 
decreased. The mass gain was decreased 
by the parabolic rate constant decreased. 
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Conclusion 
Ultrasonic technique is effective to 
develop higher oxidation resistance. The 
ultrasonic time up to 4.5 h are considered 
the most usehl to improve oxidation 
